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(54) CONTINUOUS PICKLING METHOD AND CONTINUOUS PICKLING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To raise the acid concn. 
in pickling liquid held in pickling vessels to a 
prescribed value while suppressing the acid concn. in 
the pickling liquid from the last pickling vessel to 12% 
or less. 

SOLUTION: A predicted value of the acid 
consumption in the pickling liquid held in a third 
vessel 11c and the last vessel 1 1 d of a continuous 
pickling apparatus 10 at the pickling time is calculated 
with a control unit 14. On the basis of the calculated 
prediction value, acid liquid supplying quantities into 
the third vessel 1 1 c and the last vessel 1 1 d are 
decided and the acid liquid is supplied from an acid 
liquid supplying system 12. Then, the acid concns. in 
the pickling liquid held in the third vessel 11c and the 
last vessel 1 1 d supplied with the acid liquid are 
continuously measured with an acid concn. 
continuous measuring instruments 13c, 13d, 
respectively. On the basis of the continuous 

measured values of the acid concns., the acid liquid is supplied into the third vessel 11c and 
the last vessel 1 1 d from the acid liquid supplying system 12 so that the acid concns. of the 
pickling liquid held in the third vessel 11c and the last vessel 1 1 d correspond to each of the 
target values, respectively. 
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1 

? -5 © 2 R±©^i5t« ic-en^ms^ s nrcm^tmcom 

E*««©»ttWfc»£itfc»:^T. ilMB2£Ub©tt 10 
MM 3] ffieaMfflftft&Bl*. T«E«©«ifc»lc 

*«i2i-r*a!©a«8ifflfcijfei6«T**»*« i s 20 
jS2 Ke*snfcaa3»itoErtt. 

je*n*»*«4K:a2«*nfcaia«jte&j*. 30 
[■1**6] a^^e^*fi£-rs«^c©^«© 

[«f#JH7] (WE2£U:©»ifcWtt, '>&< 

[***8] ffiGSttttftSBtt. T«E«©»He«K 50 
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n** 9 ] mtmmmmmm^mmit, 
*»6»*S8 $-c©v>-rn*> 1 Bcettstubaanfeft 

[fg^©S¥iSffl&lKBJ] 
[0 0 0 1] 

zfm&mfimmtzw^ ^om^mizit. mx.it. mm 

[0 0 0 2] 

[ef*©s^] ^©j^k, i»ra£Effi&fTibnfc9i# 

[0 0 0 3] 04lt 4»©Kife*2a~2d£«i;LSgi!& 
5 XRttttSB 1 ©SB 1 «2a. gS2«2b. ff£3»2c 

*><ktfsg4*i 2i\z. m%r3&m$:mmmzm 

»SfflHCJ:0. »*K«^-T*. *©fc*» £©g*?c 
SftgilTIl «SI1f2dtCg?JK«^B4^e^^ 

#16 U »»-ra«-»«c»2a~2d©mR:89:»t6tifc»* 
*UaiEff5a~5cK:j;»J, Bt«fe«?*TaE«0»JJfe«*»6± 

[0 0 0 4] j*|*»ifeg« 1 Ttt, ^gfe^<£d©J;^lC 
&KJ5fe*l2a~2draT«^$-e-*fcJ&. &&iSfc«2a~2d»C 

Tttl2Xearr*9. SH«2aTtt3XgirTra*. S 
fc. ^2«l2b. JB3«2cTtt. Si^«2d«t:mi*f2a<t© 



( 3 
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[0 0 0 5] iOliSiSfcgllTH flt*SMt2d^0>Bl 
WT«!lt5CittT*ft*ofc. &2n©fiSte 
«2d^©»«Ott*&*»*«KainTU*VV JKDfflfcig 10 

[0006] ^ct, Kfett<DKue«mpa-rin£-7 
73*t&?stcti. i£ft&©B£«g£8!l;£tfr!cllW©^8; 

ft^ttHT7 -54175^fftC». &&?£©&« 
A S«£-a"f Kltt jfe © Mm \Z & It Sff« ©«ff ©fitefit 

^«2d) \zw®tsnrzm&M<Dmmm$:* mmmizi&m 

[0 0 0 7] 

wet. o*o*«oa**iSi±s-a-*::t*tT*a: 

[0008] -rfctos. a^ggftsie i ©Bfei5fea«*i^ 30 
±r*ictt. &&£0M&2nsgi&«2d^©g?i&©{jy6 

*&liJnUT. &gEife«2a~2dtCJK^$n^.^gfe«©^ 
8ft&ffiti>«&£«t&£. L*>U g***i2d©&iStij3t© 

JWBKfcO. «^*2d{C*3UT^{C«t«.^©ffiS» 

P. Z\<Dfztb, Sj^«2d^©#K«cffl2a~2cfCJR$$ 

[0 0 0 9] #»9!©Btttt. Rtt£ttlft3n«ft8lEMr 40 

fcm\zw®tsntzmfc&<D&mm$:fe&TmmcDmziB. 

[0 0 10] 

[nra**Pft-r«fc«>©*»] saw*, aittttftss 
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4 

fit*. g£fti$©Bm&fr{cg^T3¥ffiU JftBLfe^ 

[0 0 11] CO**Wc*»A»*ig|«K«c*ffi-CJ4, 
(i) 2&U©&}fctia<iJ>&< it>«&&ife*£-&trc: 

IOli8iJ^ST*4^i, (iii) 8?«g©g^#j& 

znfzwzfcmffimffi&izmmznrzm&mfrznmwiW) 
mm^tzitmmimwmmzmm^ntzmm^ 

[0 0 12] *«Wtt, 

9i^a««iA-r«iKR<!>KfttticD 5 % © 2 ±.<Dmm.m 

2^±©^i5t«{c-€-n-^*tUR^$n^Sfe^©^ 
bTtttt«l6*^*«tt»fl|^SHi*-r * tit) 

ftmettirarevvr. 2 «±©gfj5t«{c-€-n-?niRW$ 
[0013] n©**Wt:^*aa«i5fcft«Trtt, (i 

(v) mmmmm^ TWLM<z>mm\zw.&-znizwa)t 

«*±»«K:l»tt-r **«t«^lB**-;t- 7n-st 

affl»aaT»a:t. (vi>*B«£ttM££Bat, 
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[0 0 14] 

&*££tett&ft£B<Z>£K<Z>Jgtt&. $#BIB£#!B 
[0 0 15] lilt MttftftOXiftMfegBlOQfll 

©a^K«c^eio«, gafcJtiia ~nd 

12 mmmmmmfemwuc , isd t. MtP£Bi4& 

[0016] t&ifejtiia — nd ) zcom&mikmmo 

tt. 4 Z> <Dm$tmil a — lid £WT&. ftffiWlla &<£ 
lttTftO. BifeBllb ***2»-p*D. &ife«llc *f 

«3«T?*0. SSKKiJfeMllld 3&t*»flnr»*. 20 
[0 0 17] BMfcSna*!*15tt. SglBlla . fB2« 

lib . fg3«llc *5J:tfftiS&ttlld<D|©IC, #g£lfe«tla 

[ooi8] *fc. coa«afc«E*»oi?tt. t«e«© 

i^-n-7n-T5. Bi&Blld (£JR# 

Sftfc»»sttjfl«j6 3»llc ^-A'-7D-L, 13ff 
11c KiR«snfcBttfettj&n62*llb ^-A'-7D- 
U SS2lfllb C««anfc*«s«*tSBl«lla 'ssj— 30 
/1-7D-t4. *LT. SglBlla *6t-/t-7n 

tl. ff*ijffl£*l£„ #ll;86Jgffi©Bifc«lla — lid tt. 
SU:OJ:3K:4tj£3n«. 

[0 0 19] CBttftJ&»12) *£»«tt0&KB!fe£ 
B10MU *«ttl&*l2S«-r*. #^JS«fig©K*ttilS 
*12tt, I3»llc KB*&0«6TSSfi 3 
Sl2c £, ©)&«lld»cBffi£ifc£T*gi&«BJ£#:i&S 

^®i2d ttcj:o«is$n*. m3mmmmmmmnc 

«*nt^4. SS3«B&&&£Bl2c;i3J:tfgi!&|«B : 

a£ttj&&ei2d fc*n*n»^6nfc^-f-V7 5A#i6 
«. t»-rnt>. «jfi-r*»j»8«i4K»tt*nTfeo. 

Bnd *^a^«iid ^o*tto«nefit*«. m&iizffl 

[0 0 2 0] fc*. *$ffiBffiTtt£3«llc *5«ktf« 50 
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b ^£<~>{;;«|gl«lla fcfc. ff§3»&8m*S&Bl2c 

-*j:tfftftttRtt£tt3(EBi2d &n«omEwesss« 

[0 0 2 1] 0ftSftXttM£8B13c . t3d ] #s*|J6 
JBJBTtt. Sg3«llc (c«S?j8SaJ5£SiJ^M13c *t» 
»*Sn*££t>lc, B&»lld KfittftBKXMM&gB 
13d jWRW-Sti*. MUtitttM£iftBl3c *5«fctfgfi6 
&&fttt££B13d tt, H— 0fc©-ca*fc«&. K^cd 

K9ra»a&xim&gBi3d ^wct^Tt&Bji-r 
[0022] B2it ^mmmm^mmmmmm^mm 

13d ©rt«*ifi**-ri»liiH-C**. 02 4><Z>Jfet5l$c8i 

itmm&offiti&w;-?. 02ic^-r<k^(c 

&RH££Bl3d tt, #>:/i7d KJ:QJKK4fiid 

19d <h> «£ft|&18d O— «&«n*B«B«E*attW»C 

mfe-TzmmmoA . s^t^id *5«t^m*«-22d t 

-5, 

[0 0 2 3] *SISS^JC*5»7S^»S^ffi!l^Slfi* 
#19d tt, ISS!^©t)©T2&oT-^>^ , JPTafeSKiSt«? 
£«*Siflld ^5*tt»K:«LT«»*l.ld ^IT'i 

*«T#**it-c*n««k<. &fe<vffimiz\zmfe-2titz 

[0 0 2 4] KBSS«e«S^B*ftl9d «t 

B£&£ttn£gB*tti9d ortgpic^fi£$n-5«^K 

SSi8d ©— gffttu T€f-5«:ttx;i/3j?^CD«£3iffiTgPj&^ 

XR&l£&B4:#19d ©rtttfcfc^T, SHfeBCDBntf 

[0025] '<smffi$&\u <D-&&ffinz>m$t 
mvmmit, ^sfh20d , m&mid *&umwntii 
d j tn j eti<DWj£.m&£mn-rz>iztb\z. 2m/se C 

Ml 3d OKB«jg^!ai«^B*^19d ©rtSB-m, T7j 

ic-(4B-r^«^sitggi8d #mfflEflf23d tmm cm 

2i£LfflZBf£2tlT^Z>. Z\tl\z£K). #>7 f l7d IC«k 

ic. ^®s^iecisij^«B*^i9d (DiHWz&rtzm&m, 

ttifitCfc^T— mfVBUT^S. #UffliE«23d 'vti 

ft>n%. z\<Dtznt>, *nmM&v>wtmmmtifcM7£mm9 

d «^fiitS§18d ^Sftn^^gfe^OSSj^^. ^atf 

20d . iSgtmd *3J:?>*Sm^tf22d Offl9^|g^©«^ 
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T14. Bttfc*©8Hfcft« ln/sec K&SJ^tC. Nilgai 

[0026] **jfi»«T»4, metmod \z\t. 

-■p©^ttigP20d-l . 20d-2 £WTS»fc]©|gffi-fe>-tf- 
-^CD^Sm-^rfflVifc. —OCD^mgE20d-l . 20d-2 

d ©— ffiO»j«*|RlK:Hr*E(»d, *^3&< it>500m 

[0 0 2 7] ifc, &fflgB20d-l , 20d-2 ©^BSBlr 
tt, ^gt^O^®^(6]tfi3Sf^^[p](02 tC*3tt^fe 

[0 0 2 8] isstrnd (ctt^acoa 

tfi»«*»22d tts tfclC, «^gitg§18d ©— SB© til {81 

#&19d ©iSgBtC^BSftS. 

[0 0 2 9] ft*, *^Jfi»l8Ttt, figgftld £±1* 
^**tt22d 14. Hfftt. 8iBflfgigg8l5tgB##19 

d ictgwfc. nfttt. mmmu is<kummmm2d & 

^**H-22d 14. &?LfeMflSHm££B3fttt9d 

$&»lld ©rtg&£fc!4. ftUHflld tSES^a^SJS 
gB##19d £©F B 1©«giSit8Sl8d S*fl£-rsE*«fc 

titt, tf§t-r£&i&i&©iag, 

ituTwu. £©*£•, ^stf-20d <DW>mmmm\z 

dft.£©0M£fflHTiagimd » 3Stt^fh22d © 

[0030] ^com«s^fi'j^eei3d a, *jiss^ 

figT*14, fiMMfflld ©^SffiG^tC^fiSftS,, 

T. ^«S»^ate^Ml3d 14. MtffUd CDifilSfcK 

WV1t#>7m (CcfcOfti^lflld fctt«Sftfc*ife« 

[0031] z.<n&o\z, *$km&mo>WLmm.mmmfe 

»Sl3d Tfflt>S3EK3+20d , ffiStmd *5«fctfzg«$ 

th22d tc«. u-rnt. *ir»«fflgi«swr*4itt©i 

»JJt&fil3d 14. ^B*Tii5ViffiST-IE«lC. &8fcfi£©^ 
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ft. »ft*«fctf#fMs*#«>* 

[0 0 3 2] *X;K#tt®ttMQttMMfitt1ll3 
d ©jfi£ICl4. &ftff-20d t«k0ilttttfca3tstifcaf 

ftt. isfttmd ic±oai*WK:«^sn3tja«t. « 

* iMVf&Bl 4^ A^J £ ft* . 
10 [0 0 3 3] ft*. ;Mfc;K&IB0KJMaMM£;£ai3 

Wetfy^l »MKT. S«L<ttl0fMBietTT*.5 

[0034] *£ttJBffi0ttBft%ttH£&Bi3 

d Ttt. &igft*i^«£gB##19d £ j££ 
C©fc*, £tTlC5UE-r*3»*(i> ~(vii) «t# 

■&e.ft5. 

20 [0 0 3 5] (i) tf^«tSSl8d ©J^«SrT#5^^Ei^ 

So Z\(Dtztb. «^SitgSl8d rt, ^lC^Sfh20d , 
th21dfcd;yc««^fh22d -tft-PftflDiattfc^W-SKj* 

So 

[0 0 3 6] (ii)B£ifci£te, »SSSSSl8d 
iffiftS. Z\<Dtz.$b. ffiS18itSSl8d (^IC*5ttS^i5t^©il 
tnOiRjhSft. SiJ^(cS«ibfc1«gca©i?«t^S>fo|t|- 

30 [0 0 3 7] (iii) 4?>^l7d KJ: QWttiLm&ftm&i? 

«t^rt»itei«Mt3ft«i»rft"b*b<iRi±L., Kgfe^©|g* 

[0 0 3 8] (iv)mgt^©^«. ia«45«t^m^Sra 

WcmzMfeTzfzib. mm&<n&m&$:mmmzfflfe-r 

S^lt^T^So CftJCctO. C©^?8S^ffl!l«gS 
13d MAi£BM%R«®*IIHM^«!>ttjUetcn 

40 AI(Ki^a)tt^ftXMM^XIildET@ntff|-r« 
[0 0 3 9] (v) &figf»iffi8!l£&Bl3d 14. H 1 *<t 

uOite. 0iJ^i4a^i5fe!S:<i^^©^@©i*g/O^ 

[0 0 4 0] (vi)»«ft%lM!«|£SB13d ©F*ggP14. HI 

«W2ld *3cto:ig@^fff-22d OM£ttift!>aA*Sg£ 
50 UHSKa-C** 2m/sec KTlC. • fit!, 
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[0 0 4 1] (vii) MUfiBRM^SiBiSd tefffi¥ftlB 

isi8d*«riE-r*E«©fts straws < -r* n 
^ate^s 1 3d k su j§ b x« s n * s r © w © * -r a 
w&Mfemmm a. $«ff«gt©<gT£fflfMx££. 10 

[0 0 4 2] fc*, #£J6»«T?tt. ^3 If 11c i5«fctf 

•kmim t-tn-ftiRiiKiiaai^fiBisc , isd * 

Rtffc^. 01 tCH^-r^ctpJC. Sg2*fllb icfcgfjg 

«t>tt»««14t:A*-r*J:'5fc«lriEl/T"bJ:^. 
tt&flB©&SftSlfta!l£Kfil3c . 13d fi, fiU:©*^ 

[0043] cMfPKBiti ^mmm<DmmmM 

10»i, *l«fc|114£#-r<5. Cl©$iJ^ggl4te. |g3«f 20 

iic tc«*snfc»«c«oBfeMa^Kfew-*»«**t. 
*«$«iid K«**nfcttifc«o»«c«fk:*jtt<5BfetB* 

fit*. V»mt>, ift«5S*JBV»XJMJ-r*. 853*11 
c *5«fctfg*S*lld •€-tl-€r*tliCt5tt-5.Kt«»»© : ?a'Jfh 

wit*-**, m&mm, m-mmm* *>\ztt& 

[0 0 4 4] ¥4M«M5fcD©**Mi (*9Jttl 30 

#x-te r^gfej^ftfflj ) *^wk:**UTi*iC 

mtmmmztez. H3i4, c©w«©— wss*-^ 

[0 0 4 5] H3fciT?:7T«'rJ:3fc, ttft&ffl£tt 

*. "Tttto-fe, 311*1 la £®j©T-5Bf£>Jt, KfettSg! 
ftttnb. * 2*1 lb £®j©T3Bt£iJt,lci5tt£®E8fc 

Mfiffim,. fg3«iic saat**p#*it, 

fiffin,, i5<fctfgii$Wlld £»jl-r*P3*9t, 40 
*«55 7 L fcBtSiJ t 4 SIM tt»«E«««3&«-ffi i 36: 3 . CO 

•5. 

[0 0 4 6] =&S?«c«lla — 1 Id Kistf* 

s?m»fitt. &B«te«iia ~nd -^n-en^s^-r-s© 
©^-s («) t*iWb*fcttUT, #*&n*. 

^©ck^fCbX. #Sfgfeffilla ~lld -tft-ftlKim* 50 
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ffi5«s©J:-5fc. M^m&n^fitt£©Hffi£ltMT 
ifi«t*OT?Uft<. 0 3 fc-Altt«t «fc 5 K. 

^©^ft^tcjfi^s^tt^tciDififlam^ .to 
fSStKfc&^ifettiia ~nd c*tt*Bi»»fi*n[ta-r 

[0 0 4 7] IMflfSffMt*. C©J;5(CLT^£B 

bfcSg3»llc &J:tfgSIWlld ^tventCiitt-S^g 
SfiO^iBllttfca-^HT, Sg3*llc *5cttXfti^Mlld 

-tn^en^oRawisfisscxe-r*. -e-bx. smss 

1414. **ttl&»120^'r-V7 7A#16^»*«|&m# 
£ffi*;bX. <KK(KIMiomK«. Sg3*llc 

[0 0 4 8] s^tc. *janssi4«. $3lfWS 

si2c *&iR3ttiic ^wtmzm&-?z>iit*>\zmmm 

K«?tt$&SSl2d Ti^Mil id ~.&i££{$M&b£:& 
IC ttSttiittjH^BlSc , 13d *^tB*$n-5gf« 

^SBgtti^bT. Sg3»llc *3J;^«^«iid K 

[0 0 4 9] *£jftgffi©1M«|£ni4tt. W±©J:3{C 
»)S*n4. ^tc. 4:P©gtffe*Ua — lid <h. 
i£&12<i:. 13d t, ftdffSBl 

4tS«AS***»*OiittKJjaglHiOfc«tO, Mttl 

[0050] QftMiisoTmuF] 0 1 izfik-rmim. 

ifegeiOd^D. **15fcB8foWrfenxV»*. 

T\ mmmm\HZJ:D. g3ffillc ^3J;^S^«lld »c 

[0 0 5 1] Cuf, flttHoWHlc^fcei*. d 

[0052] (imn;sc!<st0M) ^cfc mm 

*l«14lcj;t), C©<k^tcbT^aiJbfc^3«!llc feJ: 

tK*^»iid te^n-enttfcsftfcfcftttoRisnfii;: 
St?ur. m.3«iic fcj;ix«^»iid -tn-^n^roK 
*«i&fi*«ft€sn*. 

[0 0 5 3] fix, MPSBM^e. JR3ffllKMtt 

& i2c *j:tf«wnw»«»*i2d*n-^nfi!>^-f-fr7 

[0 0 5 4] QftMECDaBRn^] C©J;^tCbT. SB 

3 itiic &<ktfmmmiid -tn-^n^, ftjgsn^Mie 
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mm\\A \zw®znitmm&<»mm&*mmmzm%.-ii tt&mvrizmm-zgz. z\<d*o\z. *$mmm\z*. 

[0055] M«jwjee*fc»^< wtmvmm urn [0060] 

SiHTtt, Z\tl<Z,<DmWiWj.M7£m£. Sg3*fllc *3 [*i£0!l] #»spj£*»«£*JSLJa:a«&. «fc 

^mmmnd {z^n^tuR^nftm^m^mmmo K>^&mz®m-?z>. Biicstia^ti (&m 

BMmtCDmMtf#tt>>itlZ>o -t IT, dCDdM^td &«13a ~13d CD^a : 50m' , Kgt^WSS : 90*0 £ 

TS-S^fC. IH*f&1U4fr5?B3fratt{ftKftl2c *5«k 10 fflU. *«Hfc*»tf»«»0»ifcfra!<h. itKMOiitttt 

le'N^ttS&ft^tffi^^n, ?g3«llc iSjctfftj^lf COS!Oit«MMJfe««*ffll»«:ttftTtt, a*, * 
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